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Summary: Carapa procera is a wild oil tree species traditionally exploited in Mali for seed oil. Carapa oil is highly sought 
because of therapeutic, cosmetic, insecticidal and repellent properties. The purpose of this work was to contribute to the 
understanding of local practices in carapa oil production and local perceptions related thereto. The method used was based 
on surveys in four production localities and tests of oil production according to the traditional processes practiced by the 
processors. Two methods of seed storage and oil extraction processes were identified. Women were the main actors in seed 
collection and oil processing. The average oil extraction efficiency from the seeds was 23.1% and varied among sites. The 
wet extraction process was the most efficient. In addition to socio-cultural considerations, difficulties related to technology 
(lack of adequate extraction equipment) and the decrease of carapa populations limit the full development of processing acti-
vities. It is necessary to undertake options to improve traditional oil production processes such as education and introduction 
of shea presses in order to reduce labour intensity, improve efficiency and ensure quality standards. It also requires action for 
the sustainable management and conservation of the carapa species.
Keywords: Carapa procera, efficiency, local processes, oil extraction, socio-cultural considerations, Sub-Saharan Africa.
Perceptions locales et méthodes traditionnelles de production de l'huile de Carapa proce-
ra au Mali
Résumé: Carapa procera est une espèce ligneuse oléagineuse naturelle traditionnellement exploitée au Mali pour l'huile 
des graines. L'huile de carapa est très recherchée pour ses propriétés thérapeutiques, cosmétiques, insecticides et répulsives. 
L'objectif de ce travail était de contribuer à la compréhension des pratiques locales en matière de production d'huile de carapa 
et des perceptions locales y afférentes. La méthode utilisée a été basée sur des enquêtes dans quatre localités de produc-
tion et la réalisation des tests de production d'huile selon les procédés traditionnels pratiqués par les transformatrices. Deux 
méthodes de conservation des noix de carapa et d'extraction de l'huile ont été identifiées. Les femmes sont les principales 
actrices de la collecte des noix et de la production de l'huile. Le rendement moyen d'extraction de l'huile des graines a été de 
23,1% et a varié entre les sites. Le procédé d'extraction de l’huile par voie humide a été le plus efficace. Outre les considé-
rations socioculturelles, les difficultés liées à la technologie (manque d'équipements d'extraction adéquats) et la diminution 
des populations de carapa limitent le plein développement des activités de transformation. Il est nécessaire de développer des 
options pour améliorer les processus traditionnels de production de l'huile comme la formation et l'introduction de presses à 
karité afin de réduire l'intensité de travail, améliorer l'efficacité et garantir des normes de qualité. Cela implique également 
une action pour la gestion durable et la conservation de l'espèce carapa.




participant observations in January-February and June-July 
2013. All participants were previously informed of the pur-
pose of the study and the consent of each participant was 
obtained before starting data collection. The information 
collected was related to seed collection, seed storage, oil ex-
traction and socio-cultural perceptions related to carapa in 
order to describe the exact steps and methods of production 
and equipment used.
2.3 Data analysis
Descriptive statistics were calculated. Oil extraction effici-
ency was determined by the formula: R = [Quantity of oil 
extracted / Quantity of processed kernels] x 100 (Noumi & 
al. 2002, Womeni & al. 2002).
3 Results
3.1 Socio-demographic characteristics of actors investi-
gated
The main actors in seed collection and processing of carapa 
oil were women. The average age of these operators was 47 
years. Those in Mourasso were the oldest, 51 years in ave-
rage, and those in Ziékorodougou the youngest, 42 years in 
average. Average age was 48 and 46 years in Koumabougou 
and Kountjila, respectively. The majority of these women 
(90%) were married and 10% widows. In Ziékorodougou all 
women were married, compared to 93% in Kountjila, 90% 
in Mourasso and 77% in Koumabougou. Majority of women 
(65%) were illiterate and never attended school, only 4% at-
tended primary school, 6% koranic studies and 25% were li-
terate in local languages. The average experience in exploi-
tation of non-timber forest products (NTFPs) was 30 years 
and the average experience in exploitation of carapa was 20 
years.
3.2 Seed collection
Seed collection took place at the beginning of the rainy 
season from May to June in gallery forests along river beds, 
where there is open access to harvesting of seeds. However, 
in some localities this period is extended to July for certain 
late fruiting individuals. Seed collection was regarded a de-
manding activity because of difficult access to carapa ha-
bitats, risks of slipping and falling and contact with snakes 
and scorpions that shelter in the bush. The daily collection 
time depended on the distance from the village and varied 
from 2 to more than 6 hours. The collection sites were clo-
sest from Koumabougou and Ziékorodougou (1-4 km), 4-6 
km from Mourasso more than 6 km from Kountjila. The 
collection was mainly done by collecting fruit fallen on the 
ground.
3.3 Processing of seeds and oil production
Two processes of seeds and oil production were identified: 
the dry process (Fig. 2) and the wet process (Fig. 3).
1 Introduction 
In sub-Saharan Africa, wild tree species play an important 
role for livelihoods in most rural communities (Hahn & al. 
2018; Kalinganire & al. 2007; Van Andel 2006a). Among 
the socio-economically interesting products are oils from 
native trees used for food, body- and hair care and medicine, 
but their potential is far from fully exploited (Grace & al. 
2009). Enhanced oil production can therefore play an im-
portant role in income generation for local communities and 
contribute to food security and economic growth, particular-
ly for women who traditionally make the oil products. Some 
studies have shown that there is potential for promoting new 
oil products from native trees in West Africa apart from shea 
butter and palm oil (Kouyaté & al. 2015; Ouédraogo & al. 
2013). These studies focused mainly on traditional know-
ledge of the use of these products, e.g. carapa oil.
Carapa procera is a promising oil species (Maiga 2001; 
FAO 1996). In Africa, its range of distribution extends from 
Uganda to Senegal with Mali as the most northern distri-
bution (Weber & al. 2010). Presently in Mali, carapa ha-
bitats are threatened because of degradation of native trees 
species due to increased deforestation caused by extensive 
agriculture and an increase in the number of agricultural far-
ms (Dembélé & al. 2016). In Mali flowering occurs from 
January to March (Weber & al. 2010), but can be earlier 
further south (Doligez & Joly 1997). Various parts of the 
tree (bark, leaves, gum, seeds, roots and wood) are used by 
local communities in southern Mali. The seeds are the most 
exploited plant part (Dembélé & al. 2015). The fruits are 
capsules with triangular brown seeds that mature from May 
to June. The fruits have a high oil content; about 55-60% 
(Djenontin & al. 2012; Sanogo & Sacandé 2007). This oil 
is widely used in traditional human and veterinary medicine 
body- and hair care and soap (Dembélé & al. 2015; Weber 
& al. 2010; Guèye & al. 2009) and also as repellent and in-
secticide (Jiofack & al. 2008; Van Andel 2006b; Sylla & 
al. 2003). Marketing of carapa oil is often limited but has 
a potential to provide a significant source of income. Ho-
wever, the valorization and promotion of carapa oil requires 
an understanding of endogenous extraction processes.
This study aims to identify and describe traditional methods 
of seed storage, oil production and the socio-cultural per-
ceptions related to carapa oil.
2 Material and Methods
2.1 Study area
The study was conducted in the Sudanian zone of Mali in 
the regions of Sikasso (villages of Ziékorodougou, Mouras-
so and Kountjila) and Koulikoro (village of Koumabougou) 
(Fig. 1). The choice of these localities was based on the 
availability of a natural habitat of carapa and traditions for 
use and processing by the local communities.
2.2 Method
The data were collected using semi-structured questi-
onnaires with 30 women processors in each village and 
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to processors, the use of these additives was intended to sta-
bilize the oil extraction. The oil was decanted from the paste 
(Dp8), cooled and stored in various materials.
3.3.2 The wet process (Wp)
The wet process (Wp) was practiced in Kountjila and Mou-
rasso. It was consisted in drying the collected seeds under 
sun and roasting them at a constant temperature in a traditi-
onal furnace (Wp1) commonly made in terra cotta and fuel-
led by a wood. Roasted seeds were commonly stored in jute 
bags or canaries (Wp2) and kept in specific shelters in the 
houses. The storage duration was ranged from 1 to 6 months 
depending on when time was available for processing. Si-
milarly, to the dry method, the main processing period was 
during the months of December to February after crop har-
vest. For processing, the seeds were destocked (Wp3) (re-
moved from storage) and the shell was broken manually 
using stones or other suitable equipment to extract the ker-
nels (Wp4). The kernels were crushed and grounded with a 
traditional millstone or a conventional mill (Wp5). The pa-
ste obtained after crushing was mixed and churned by hands 
by periodically adding cold water until a whitish cream was 
obtained (Wp6). This white cream was heated in a pot to ob-
tain the oil (Wp7), which was decanted to remove impuri-
ties (Wp8) and subsequently packaged in various materials. 
The churning process was commonly carried out very early 
in the morning during the cold season (from December to 
January) before the sunrise and could often be completed in 
3.3.1 The dry process (Dp)
The dry process (Dp) was practiced in Ziékorodougou and 
Koumabougou. It was consisted in boiling the seeds in a pot 
with water (Dp1), the duration varied according to the quan-
tity of seeds and the intensity of the fire. This process leads 
to a softening of kernels inside the seeds. By pressing the 
seed between the two fingers it was determined if they were 
tender. The seeds treated by boiling were stored in holes 
(Dp2) near the village. These boiled seeds were dusted with 
ashes and covered with soil. The storage duration was va-
ried on when time was available for processing and ranged 
from 1 to 6 months. Commonly, the period of large-scale 
processing of oil occurred during the months of December 
to February after the crop harvest period. The seeds were 
dug up (Dp3) and shelling was done by hand using stones to 
crush the seeds, where after the kernels were extracted with 
a knife or similar suitable equipment (Dp4). The kernels ob-
tained after shelling were grounded with a traditional mill-
stone (Dp5). The resulting paste was prepared in the form 
of balls that were dried under sun (Dp6) for some duration 
varying according to the size of the balls (at least 1 day for 
small balls to several days for larger ones). After drying, the 
balls were cooked in a pot and mixed to a paste with addi-
tion of water or boiled plant extracts (Dp7). The commonly 
used plant extracts were mainly based on leaves from Pa-
vetta crassipes (Rubiaceae), Piliostigma reticulatum (Faba-
ceae-Ceasalpinioideae) and Argemone mexicana (Papaver-
aceae) called "kumu-ba", "gnama-bulu" and "ngoni-dièni" 
respectively in the local language, Bamanakan. According 
Fig. 1:  Location of the study area /Localisation de la zone d’étude.
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2 to 3 days. The women stated that the longer the duration 
of the churning, the higher the extraction efficiency.
Oil samples collected during the study showed a variation in 
coloration (Figure 4). Oil produced by the dry process had a 
darker coloration than that obtained by the wet process.
3.4 Oil extraction efficiency
The oil extraction efficiency ranged from an average of 
21.16% in Koumabougou to 25.27% in Kountjila (Table 1). 
The wet extraction process average efficiency (25.02%) was 
higher than the dry process (21.80%).
3.5 Socio-cultural perceptions and constraints
Carapa oil production was considered of socio-cultural im-
portance and several magico-mystical specificities were 
related to the production. The common perception was not 
to collect seeds and extract oil during menstrual periods for 
women in child-bearing age. This explains the common per-
ception that carapa exploitation is more devolved for meno-
pausal women. For this reason, it was also not permitted for 
a menstruating woman to step over the carapa seeds to avo-
id the risk that the seeds will not produce oil. These conside-
rations relate to an assumption that carapa seeds will not to-
lerate blood. It was also reported that the processor must be 
free from criticism and reproaches and not be angry when 
starting the oil production process. According to them, this 
perception refers to the state of purity that must be achieved 
in order to produce the oil successfully. This state of purity 
and cleanliness was also desired during the storage of seeds. 
For this reason, women say they keep seeds away from un-
sanitary conditions such as urine. It is also prohibited to ste-
al or cheat during seed collection, otherwise the oil during 
processing will not be good.
However, despite compliance with most of these rules, it 
happens that during the processing stage, no oil is obtained. 
According to the producers, this situation is perceived as a 
sign of bad news that can affect the producer or her family 
and/or friends (i.e. diseases, accidents, deaths, tragic events 
or bad luck).
The main constraints mentioned by the processors are the 
drudgery associated with the processing due to the lack of 
adequate equipment and the decrease in the carapa trees, 
which reduces the potential for production.
4 Discussion
Women are the main operators of carapa seeds collection 
and oil processing. It seems obvious in Africa that women 
are the main actors in the exploitation and processing of 
non-timber forest products (Bup & al. 2014; Pouliot 2012; 
Natta & al. 2010; Saussey & al. 2008; Mbétid-Bessane 
2005). The producers were mainly older women. As Weber 
& al. (2010) reported, the collection of carapa seeds in Mali 
occurs in May-June. There are constrains for women in this 
period as they are highly involved in agricultural activities 
and therefore forced to stock the collected seeds for a more 
suitable time for processing. Women collect seeds fallen in 
the ground, which is the commonly recommended method, 
because it ensures that the fruits have reached maturity and 
Fig. 2:  Diagram of carapa oil extraction by dry process /Diagramme 
d’extraction de l’huile de carapa par voie sèche.
Fig. 3:  Diagram of carapa oil extraction by wet process / Diagramme 
d’extraction de l’huile de carapa par voie humide
Fig. 4:  Samples of oil produced by dry process (a) and by wet pro-
cess (b) / Echantillons d’huiles produites par voie sèche (a) et 
par voie humide (b).
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are suitable for production of high quality butter (Ahou-
ansou & al. 2012; Natta & al. 2010; Noumi & al. 2006; 
Womeni & al. 2005; Mbétid-Bessane 2005; Kapseu & al. 
2002).
For storage, two methods of pre-treatment of carapa seeds 
(boiling and drying) were practiced. These methods are 
comparable to those of shea nuts described by Ahouansou 
& al. (2012). According to Weber & al. (2010), the sto-
rage of boiled seeds in holes in the ground could facilitate 
the breakdown of the tegument and make the seed easier 
to peel. In comparison, the drying before storage of carapa 
seeds used by some women is not recommended by Wome-
ni & al. (2006) in the case of shea nuts, because it can cause 
biochemical modifications that affect the quality of the but-
ter.
The two processes of carapa oil extraction are similar to 
those described for the production of shea butter by Dand-
jouma & al. (2009). These traditional processes are labour-
intensive, particularly for shelling. In general, traditional 
processing methods are slow and labour-intensive (Grace 
& al. 2009).
The drying stage of balls made from grinded carapa kernels 
during dry process is varies in duration, ranging from 1 day 
to 4 weeks (Weber & al. 2010). However, the practice of 
some women of drying balls on the ground exposes the balls 
to a range of impurities, which is not good practice accor-
ding to Ahouansou & al. (2010). As found in this study, the 
use of plant ingredients to stabilize the production was also 
reported by Weber & al. (2010).
In the case of wet extraction, water temperature and fre-
quency of water addition influenced the duration and water 
requirements in the churning process (Son & al. 2012). A 
correlation between churning duration and extraction effici-
ency was also found (Badoussi & al. 2015). The extraction 
efficiency of carapa oil in this study was comparable to that 
obtained by Kapseu & al. (2002) in the extraction of safou 
oil (Dacryodes edulis) in the range of 23-28% by manual 
press.
The visual appreciation of the quality of oil showed a dif-
ference in the colouring. Traditional oil production is gene-
rally not uniform (Kapseu 2009). The variation in physico-
chemical characteristics was found to be related to the du-
ration and temperature of the roasting and frying process 
(Badoussi & al. 2015). These statements indicate a need 
for quality standards in the production of carapa oil and it 
has been argued that production should ensure safety and 
quality standards whether the product is intended for food 
or other uses, for local markets or for export (Grace & al. 
2009). A compliance of oil products with quality and safety 
standards can provide protection not only to the consumer 
but is crucial for export markets.
5 Conclusion
The study has highlighted two traditional processing me-
thods for extracting carapa oil, the dry and the wet pro-
cesses. The wet process was the most efficient with an ave-
rage efficiency of 25%. However, it is necessary to perform 
a more in-depth comparative analysis to determine the influ-
ence of treatment and seed storage techniques on the physi-
co-chemical characteristics and quality of the oil produced 
and also to estimate the financial profitability of the two 
processes of carapa oil.
The promotion of carapa oil production for the benefit of lo-
cal communities could be improved by: improving proces-
sing by introducing appropriate technologies such as shea 
presses to increase extraction efficiency and quality of oil, 
educating women in the best practices, promoting carapa 
domestication strategies to increase seed availability and 
continuous supplies and ensure sustainable use.
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